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DESCRIPTION 

Unconsolidated glacial deposits-pebbly 
clay (till), silt, sand and gravel 

Alluvial silts and sands along streams 

Shale, sandy, brown to black 

Dolomite, very pure to argillaceous, 
silty. cherty; reefs in upper part 

Dolomite, slightly argillaceous and 
silty 

Dolomite, very pure to shaly and shale, 
dolomitic; white, light gray, green, 
pink, maroon 

Dolomite, pure top V-2'. thin green 
shale partings, base glauconitic 

Dolomite, slightly argillaceous. 
abundant layered white chert 

Dolomite, gray, argillaceous and 
becomes dolomitic shale at base 

Shale, red; oolites 
Shale, silty. dolomitic. greenish gray. 

weak (Upper unit) 
Dolomite and limestone, white, light 

gray, interbedded shale (Middle unit) 
Shale, dolomitic. brown, gray (Lower 

. unit) 

Dolomne. and/or limestone, cherty 
(Lower part) 

Dolomite, shale partings, speckled 
Dolomite and/or limestone, cherty. 

sandy at base 

Sandstone, fine and coarse grained: little 
dolomite: shale at top 

Sandstone, fine to medium grained: 
locally cherty red shale at base 

Dolomite, light colored, sandy, thin 
sandstones 

Dolomite, fine-grained, gray to brown, 
drusy quartz 

Dolomite, sandstone arvf shale, glau
conitic. green to red. micaceous 

Sandstone, fine to coarse grained, well 
sorted: upper part dolomitic 

Shale and siltstone. dolomitic. 
glauconitic: sandstorte. dolomitic. 
glauconitic 

Sandstone, coarse grained, white, red 
in lower half, lenses of sfwle and 
siltstone. red. micaceous 

Granitic rocks 

Figure 1. Generalized column of rock stratigraphic units and aquifers in Lake County 
(Prepared by M. L. Sargent, Illinois State Geological Survey) 
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The Cambrian-Ordovician aquifer is seen to 
be far more extensive than the Silurian Aquifer, 
the latter being in only the upper right corner 
of this diagram. The division between the two 
main aquifer systems is the Maquoketa Shale. 

The recharge area for the upper aquifer, 
the Silurian, is the ground surface directly 
above it. Water from precipitation is able 
to infiltrate down into it. 

- lODD 

The recharge area for the lower aquifer, the 
Cambrian-Ordovician, is located considerable to the west of 
the Chicago metropolitan area, which on this diagram is 
located between Lake Michigan and the Site, the latter being 
designated by note above. 

The land surface elevation rises as one proceeds away from 
Lake Michigan, dropping again at the Mississippi River. 
This makes it possible for water entering the lower 
aquifer below the Maquoketa Shale to develop artesian 
pressures beneath the Chicago metropolitan area, as can 
be inferred from this diagram. Such artesian pressures 
did in fact exist about 150 years ago. 
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EXHIBIT E-3 GROUNDWATER CONTOUR MAP 

31ST STREET DEEP WELLS (2/11/88) 
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I SCHLEEDE'HAMPTON ASSOCIATES, INC. • CONSULTING ENGINEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-101 PAGE OF 

PROJECT NAME Monitoring Well Installation 

273A0 SHA PROJECT NO.. 
SITE LOCATION 31st Street Landfill 

Oak Brook. Illinois 

Site Coordinates: l6+ybW/bi+bUi 

DATESTARTED _ 
DATE COMPLETED. 
DRILLER. SB 

1/7/88 
1/12/88 

BORING MPTHon See below 
GW ENCOUNTERED WHILE DRILLING Refer tO 
GROUND WATER. AT coMPLPTioN Water level 
GROUND WATER, AFTER s uuima ry sHeets 
HOLE CAVED. elsewherc 

ELEV. DESCRIPTION DEPTH SAMPLE Ou Op Wc REMARKS 

567.4±. Surface 

3 Silty CLAY, trace to some 
Sand and Gravel, brown to 
grey 

10-

l/> c 
OE .c -.^o 
+JS-
«0<4- V) 

•MO 0> 
lO OJ c 

«4-.T3 
-M c we -M 

1- W 3 
I— flaw o 

20-

637. Oir- SAND and GRAVEL 
30-

.t- o«o S-
t. i-r- ai 
-o t— 

<a oi (a 

V urn 
<o V£J:Z 
•M -M W 
O OM «o oc •—o X 

Grey Dolomite with thin 
Shale seams 4" 

Highly Fractured 

Numerous Vugs 

Rock Bit 

AO 

50-

RC 1 
Rec=8GK 
RqctA5K 

Few Vugs 
60-

RC 2 
tec=97S5 
Rqd=6!« 

70-

RC 3 
Ftec=iaK 
Ftfj=65K 

(Continued) 80-

RC A 
Rec=lDCK 
Rqd:6336 

SYMBOLS 
N; STANDARD PENFTRATIQN, BLOWS/FT. 
Qo. onCGNFINEO *.OMPR£SS<VE STRE-iGTri, TC-^S/SQ. FT. 
Wc WATER CONTENT. V. 
LL; UQUID LIMIT, V. 
PI: PLASTICITY INDEX. % 
Dd: NATURAL DRY DENSITY, LBS./CU. FT. 
Op: HAND PENETROMETER. TONS/SO FT. 
GW; GROUND WATER 

SAMPLE DESIGNATION 
SS- DRIVEN SPLIT SPOON 1 M * I.O.. 2 ' O 0 
ST- PRESSED SKcLdT TUBE 
AU- AUGER SAMPLE 
RC- ROCK CORE-NXM 
BORING METHOD 
HS A - HOLLOW STEM AUGERS 
CFA-CONTINUOUS FLIGHT AUGERS 
C- CASING 
MO- MUD DRILLING 

NOTE' Th« ilraiiflcaflon l<n«« f«pra9<n1 1h« approilmatfl tioundflfy DalwMn soM tyoflB and lha uanaition rnay ba gradual. 



SCHLEEDE-HAMPTON ASSOCIATES, INC. • CONSULTING ENGINEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-101 PAGE OF 

PROJECTMAMF Monitoring Well Installation 

273A0 SHA PROJECT NO._ 
SITE LOCATION 31st Street Landfill 

Oak Brook. Illinois 

Sit.p Coordinates: 16+95W/51+50S 

ELEV. DESCRIPTION 

80.G' 

Some Vugs 

Some Vugs 

Few Vugs 

Few Inclusions 

End of Boring (i 119.5' 

Installed 2" PVC Well 
Bottom of well elev.= 551.19 
See Monitoring well detail. 
Borino Method: 
6" O.D. CFA to 10' 
Set 10' of 6" casing 
3 7/8" rock bit with re
circulated drilling mud to 
30'. Set 30' of A" casing. 
2 15/16" rock bit with re
circulated drilling mud to 
A2'. Set A2' of 3" casing. 
NX core to 119.5' w/clear wate 
Boring flushed with clear 
water prior to setting well. 

DEPTH 

90. 

100-

110-

120-

DATE STARTED 
DATE CQMPLPTED 1/12/88 
DRILLER BORING METHOD ^68 belOW 

Keter to GW ENCOUNTERED WHILE DRILLING 
G ROUN D WATER. AT COMPLETION water level 
GROUND WATER. AFTER Summary Sheets 
HOLE CAVED. elsewhere 

SAMPLE 

FC 5 
Rec=10GK 
RqctSCK 

RC 6 
Rec=lDCK 
Rqct82% 

Rc 7 
teolOCK 
Rqpj=10CK 

RC 8 
teolOCK 
RqcblOCK 

Qu Op VJc REMARKS 

SYMBOLS 
N STANOABO PENETRATION. BLOW!VFT. 
Q i: I,NC.--".;r:Nr3 COW.-.^tJSIVc STBENGTM. IONS/SO TV 
Wc WATER CONTENT. % 
U_ LIQUID LIMIT. •/. 
PI: PLASTICITY INDEX. V. 
Od: NATURAL DRY DENSITY. LBS7CU. FT. 
Op: HAND PENETROMETER. TONS«Q. FT. 
GW: GROUND WATER 

SAMPLE DESIGNATION 
SS- DRIVEN SPLIT SPOON 1 3«* I 0 .2* O O. 
ST- PRESSED Snti I TUBE 
AU- AUGER SAMPLE 
RC — ROCK CORE - NXM 
BORINO METHOD 
HSA- HOLLOW STEM AUGERS 
CFA-CONTINUOUS FLIGHT AUGERS 
C- CASING 
MO— MUD DRILLING 

NOTE Th« ttrAitflca^on Mn<t« r«or«a«nt •oproBimal* OOUAUATV Noti tyoas •'M] I0« gra«1u«( 



SCHLEEDE-HAMPTON ASSOCIATES, INC. • CONSULTING ENGINEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-102 PAGE OF 

PROJECT NAME. Monitoring Well Installation 

SHA PROJECT NO.. 
SITE LOCATION _ 

T73^R3 
31st btreet Landtiii 
Oak Brook, 11 linois 

Site Coordinates: 5+20W/51+903" 

ELEV. DESCRIPTION 

654.6± Surface 
^Silty CLAY, black, TOPS^ 

"^ilty CLAY. tr. to so. 
^ Sand and Gravel, brown / ̂  
^AND and GRAVEL 

Grey Dolomite 
Few Vugs 

Few Inclusions 
Some Vugs 

Few Vugs 

Some Vugs 

Few Vugs 

_ Continued 

DEPTH 

10 

20 

30 

40 

iock Bit 

50 

60 

70 

80 

DATE STARTED _ 
DATE COMPLETED. 
DRILLER N.E. 

2/5/88 
2/10/88 

BORING METHOD See Below 
Refer to 

water level 
GW ENCOUNTERED WHILE DRILLING 
GROUNDWATER, AT COMPLETION ^ 
GROUND WATER, AFTER Summary sheets 
HOLE CAVED elsewhere— 

SAMPLE 

Rec=86% 
RQd=0% 

RC 2 
Rec=95% 
Rqd=18% 

RC 3 
Rec=95% 
Rqd=39% 

RC 4 
Rec=lOO 
Rqd=l7% 

RC 5 
Rec=100 
Rqd=50% 

RC 6 
Rec=95 
Rqd=4% 

RC 7 
Rec=l0i 
Rqd=43% 

N Ou Op Wc REMARKS 

SYMBOLS 
N; STANDARD PENETRATION, BLOWS/FT. 
Qu: UNCONFINED COMPRESSIVE STRENGTH, T0NS«0. FT. 
Wc WATER CONTENT. % 
LL LIOUID LIMIT. •/. 
PI: PLASTICITY INDEX, •/. 
Dd: NATURAL DRY DENSITY. LBSJCU. FT. 
Op: HAND PENETROMETER, TONS«Q. FT. 
GW: GROUND WATER 

SAMPLE DESIGNATION 
SS— DRIVEN SPLIT SPOON 1 3«* I.D., 2' O.D. 
ST— PRESSED SHELBY TUBE 
AU- AUGER SAMPLE 
RC- ROCK CORE-NXM 
BORING METHOD 
HSA-HOLLOW STEM AUGERS 
CPA-CONTINUOUS FLIGHT AUGERS 
C— CASING 
MO- MUD DRILLING 

NOTE The elreinicetlon Mne, repreMfil the eoprorlmele tMundafy Delween eoil lype, end the Iraneillon may be gradual. 



SCHLEEDE-HAMPTON ASSOCIATES, INC • CONSULTING ENGINEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-102 PAGE OF 

PROJECT NAME Monitorinq Well Installation 

SHA PROJECT NO. 2734Q 
SITE LOCATION 31 st Street Landfill 

Oak Brook. Illinois 

*;itp rnnrrli'natp*;: S4-?nW/5l+9QS 

2/5/88 
2/10/88 

DATE STARTED 
DATE COMPLFTPD 
DRILLER N-E- BORING METHOpSee BelOW 
GW ENCOUNTERED WHILE DRILLING Refer tO 
GROUND WATER, AT COMPLETION Water level 
GROUND WATER, AFTER summafy sheets 
HOLECAVED elscwhere 

ELEV. DESCRIPTION DEPTH SAMPLE N Qu Op Wc REMARKS 

80.0' 
Grey Dolomite 

Few Vugs 

RC 8 
Rec=lOO 
Rqd=60% 

RC 9 
Rec=lOO 
Rqd=53% 

No Vugs 
RC 10 
Rec=lOO 
Rqd=87% 

End of Boring @ 109.0' 

Installed 2" PVC well 
Bottom of well elev.= 545.63 
See Monitoring Well Detail 

Boring Method: 
6" O.D. CPA to 12.5' 
Ream hole to 12.5' with 
5 7/8" rock bit 
Set 12.5' of 6" casing 

NX core to 19.5' 
Drill rig broke down 
Ream hole to 19.5' with 
3 7/8" rock bit 
Set 19.5' of 4" casing 
NX core to 109.D' 
Boring flushed with clear 
water prior to setting well. 

SYMBOLS 
N; STANDARD PENETRATION. BLOWS/FT. 
Qu; UNCONFlNED COMPRESSIVE STRENGTH. TONSASQ. FT. 
Wc WATER CONTENT, V. 
LL; LIQUID LIMIT. % 
PI. PLASTICITY INDEX. V. 
Dd: NATURAL DRY DENSITY. LBSJCU. FT. 
Op: HAND PENETROMETER. TONS/SO. FT. 
GW; GROUNDWATER 

SAMPLE DESIGNATION 
SS- DRIVEN SPLIT SPOON 13ffl-|.D.. 2'O.D. 
ST- PRESSED SHELBY TUBE 
AU— AUGER SAMPLE 
RC— ROCK CORE-NXM 
BORING METHOD 
HSA—HOLLOW STEM AUGERS 
CFA—CONTINUOUS FLIGHT AUGERS 
C— CASING 
MD— MUD DRILLING 

NOTE; The stra1tflc«1k>n lines rapreaent tt>a •ppfOnifTiala Pounparv twiaaan aoll lypaa and ina lianailion may ba gradual. 



SCHLEEDE'HAMPTON ASSOCIATES, INC. • CONSULTING ENGINEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-103 PAGE OF 

PROJECTNAMF Monitoring Well Installation 

273A0 SHA PROJECT NO._ 
SITE LOCATION 31st Street Landfill 

Oak Brook. Illinois 

Site Coordinates: 5+Q5W/34+30S 

DATESTARTED 1/8/88 
l/lA/88 DATE COMPLETED 

DRILLER SB BORING METHOD See BeloW 
GW ENCOUNTERED WHILE DRILLING Refer tO 
GROUND WATER, AT coMPi ETioN wdter level 
GROUND WATER. AFTER summapy sheets 
HOLE CAVED. elsewhere 

ELEV. DESCRIPTION DEPTH SAMPLE N Qu Op Wc REMARKS 

651.8i Surface 

Silty CLAY," trace to some 
Sand and Gravel, brown to 
grey 

"TT 
'TD 

10-

<0 
> CO 
S- I— 
O) rs 
-cJ -r- on 
C S- CJi 
•r- <D C 

20-

SAND and GRAVEL 

6U-' 
Grey Dolomite with thin 
Shale seams 

Highly Fractured 

30-

ACL 

OO -•-> 
r- E -U 
n 3 o o a> s-
C C Q) 
-f- O 4-> 
r— •«- <0 

•r- <0 
U UJZ 
"O t/) 

to 
^ i- i/l 

<o to E <a o os_ 
ct: cj <4-

50-

Rock Bit 

60-

70-
Some inclusions 

. (Ccntiniid), 

RC 1 
Rec=83% 
Rqd=8as 

80-
SYMBOLS 
N STANOARO PENETRATION. BLOWS/FT. 
ou. dNCONriMED 00^:r'SEbSIVE STRENGTH, TONS/SO. FT. 
Wc WATER CONTENT, •/. 
LL; LIQUID LIMIT, V. 
PI; PLASTICITY INDEX, % 
Dd: NATURAL DRY DENSITY, LBS./CU. FT. 
Op: HAND PENETROMETER, TONS/SO. FT. 
GW: GROUND WATER 

SAMPLE OESIQNATION 
SS— DRIVEN SPLIT SPOON t 3/8* 15,2' O.O. 
b I — PRESSED SHELBY I UBt 
AU- AUGER SAMPLE 
RC— ROCK CORE-NXM 
BORING METHOD 
HSA- HOLLOW STEM AUGERS 
CFA—CONTINUOUS FLIGHT AUGERS 
C— CASING 
MD— MUD DRILLING 

NOTE. Th* »1r«tillc«tton ltn«« r6pr«s«nl lft« aopro«lmat« D«fw«4«n Wp«3 ami th« trcnstlion ma, b« gradual 



SCHLEEDE-HAMPTON ASSOCIATES, INC. • CONSULTING ENCINCERS 

BORING 

RECORD OF SUBSURFACE EXPLORATION 

OF R-103 PAGE 

PROJECT NAME Monitoring Well Installation 

SHA PROJECT NO 273^0 ^ 
SITE LOCATION 3l5t Street Landfill 

Oak Brook. Illinois 

•'iite Coorcnnates: b+UblAl/i4-t-3Ub 

ELEV. 

1 
1 
1 

DESCRIPTION 

80.0' 

Few inclusions 

Few Vugs 

End of Boring @ iu;>.3' 

Installed 2" PVC well 
Bottom of well elev.= 548.50 
See Monitoring Well Detail. 

Boring Method: 
6" O.D. CFA to 10*. 
Set 10' of 6" casing. 
3 7/8" rock bit with re
circulated drilling mud to 
70.5. 
Set 70.5' of 4" casing. 
NX core to 103.5'. 
Boring flushed with clear 
water prior to well instal
lation. 

DEPTH 

PC 2 
FteolDCK 
Rq±:71% 

90. 

100-

110-

120-

1/8/88 DATE STARTED 
DATE COMPLETED = j-T— 
DRILLER SB BORING METHOD See below 
GW ENCOUNTERED WHILE DRILLING RefSF tQ 
GROUND WATER. AT COMPLETION Watgr leyel 
GROUND WATER. AFTER Summary sheetl_ 
HOLE CAVED —p1 sewherc 

SAMPLE 

PC 3. 

RC A 
FteolDCK 
Rqi62% 

Qu Op Wc REMARKS 

SYMBOLS 
N: STANDARD PENETRATION. aLOWS/FT. 

INCJ c.'"Mrr;ESS.vE STRENGTH, TONS/SO FT 
WATER CONTENT. •/. 
LIQUID LIMIT. •/, 
PLASTICITY INDEX. % 
NATURAL DRV DENSITY. LBS /CU. FT. 
HAND PENETROMETER. TONS/SO. FT. 
GROUND WATER 

Wc 
LL 
PI; 
D<3: 
Op: 
GW 

SAMPLE OESIONATION 
SS- DRIVEN SPLIT S"OON T VP* ID.. 2-O.O. 
ST— PRESSED 3HE1 lOUe 
AU— AUGER SAMPLE 
RC- ROCK CORE NXM 
BORING METHOD 
HSA-HOLLOW STEM AUGERS 
CFA-CONTINUOUS FLIGHT AUGERS 
C - CASING 
MO— MUD DRILLING 

NOTE Th# hn# WW 40ero.lm.>« N>ond«.» V>1I Irn«i •'"1 <"•» 0'«rtu«i 



SCHLEEDE-HAMPTON ASSOCIATES, INC. • CONSULTING ENCiNEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-104 PAGE OF 

PROJECT NAME Monitoring Well Installation 

273A0 SHA PROJECT N0._ 
SITE LOCATION 31st Street Landfill 

Oak Brook. Illinois 

y>itp Cnnrdinat-P*;: ?4-i-7QW/4-i-0QS 

1/14/88 
1/16/88 

DATESTARTED 
DATE COMPLETED 
DRILLER _WH_ BORING METHOD Se^eJ^ 
GW ENCOUNTERED WHILE DRILUNG Refer tO 
GROUND WATER. AT COMPLETION Water leVel 
GROUND WATER. AFTER _sun!nary sheets 
HOLE CAVED elsewhere 

ELEV. DESCRIPTION DEPTH SAMPLE Ou Qp Wc REMARKS 

667.9 

5$8^_ 

Surface 
Siity CLAY-, trace to some 
Sand and Gravel, brown to 
grey 

10-

20-
SAND and GRAVEL 

Silty CLAY, trace to some 
Sand and Gravel, brown to 
grey 

30-

40-

50-

01 
1 -a 

fO 
B 

CO > CO 
i-
0) to 

to c s- CJ) 
01 c 

4-J •r-
CO to -•-> 

E 
3 

O 
U 

a> U 
c £= 01 

't— O 
•r-
4-> 

•w to 
u 
T3 •r" </) 

u- <0 

cn 
CO CO E 

to e o e 
CC O M-

60-

70-

(Continued) 80-
SYMBOLS 
N: STANDARD PENETRATION, BLOWS/FT. 
Qu; UNCONFINED COMPRESSIVE STRENGTH. TONSISO. FT. 
Wc WATER CONTENT, % 
LL; LIQUID LIMIT, % 
PI: PLASTICITY INDEX, % 
Dd: NATURAL DRY DENSITY, LBSJCU. FT. 
Op: HAND PENETROMETER, TONS/SO FT. 
GW; GROUND WATER 

SAMPLE DESIGNATION 
SS— DRIVEN SPLIT SPOON 1 Sffl* I.D., 2* O.D. 
ST- PRESSED SHELBY TUBE 
AU— AUGER SAMPLE 
RC- ROCK CORE-NXM 
BORING METHOD 
MSA-HOLLOW STEM AUGERS 
CFA—CONTINUOUS FLIGHT AUGERS 
C— CASING 
MO- MUD DRILLING 

NOTE: The strelHIcation lines represent the approitmeie tMundary between soil types and the transttlon mey be gradual. 



SCHLEEDE'HAMPTON ASSOCIATES, INC. • coNSULTiNc ENGINEERS 

RECORD OF SUBSURFACE EXPLORATION 

BORING R-10^ PAGE OF 

PROJECTNAMF Monitoring Well Installation 

273A0 SHA PROJECT NO.. 
SITE LOCATION . 31st Street Landfill 

Oak Brook. Illinois 

Site Coordinates: 24+/uw/4+uub 

DATESTARTED _ 
DATE COMPLETED. 
DRILLER. WH 

1/14/88 
1/16/88 

BORING METHOD See below 
GW ENCOUNTERED WHILE DRILLING Refer tO 
GROUND WATER, AT COMPLETION water level 
GROUND WATER. AFTER Summary sheets 
HOLE CAVED el sewhere 

ELEV. DESCRIPTION DEPTH SAMPLE N Qu Qp Wc REMARKS 

588.0: 80.0' 
Grey Dolomite with thin 
Shale searris and few Vugs 

Rxk Bit 

90. 

RC 1 
Rec=10CK 
Rc!ct39% 

100-

RC 2 
RBC=1O0K 
Rqct93K 

110-

TTT-
ReolOCR 
Rc;t925K 

teA 
Rec=10CK 

End of Boring @ 118.5' 

Installed 2" PVC well 
Bottom of well elev.= 549.36 
See Monitoring Well Detail 

Boring Method: 
6" O.D. CFA to 10'. 
Set 10' of 6" casing. 
3 7/8" rock bit with re
circulated drilling mud to 
82.5'. 
Set 82.5' of 4" casing. 
NX core to 118.5' 

120-

1 
SYMBOLS 
N: STANDARD PENETRATION. BLOWS/FT. 
G*,. ::.'CD COL*.."."ttSG.11.. ^CNVSG. 
Wc WATER CONTENT. % 
LL: LICUID LIMIT. V. 
PI; PLASTICITY INDEX. •/. 
Dd: NATURAL DRY DENSITY. LBS /CU FT. 
Op: HAND PENETROMETER. TONS/SO FT. 
GW. GROUND WATER 

SAMPLE DESIGNATION 
SS — DRIVEN SPLIT SPOON 1 3/8* I D.. 2' O.D. 
ST— PRr.<;.<5F.-, %H?l Tube 
AU— AUGER SAMPLE 
RC— ROCK CORE-NXM 
BORING METHOD 
HSA-HOLLOW STEM AUGERS 
CFA-CONTINUOUS FLIGHT AUGERS 
C- CASING 
MD— MUD DRILLING 

NOTE. Th« stiatlMcallon linns represnni in« appro.nnaln tKiuniJarv hnin.nn soil Ifpos ano Iha transillon mas Da gradual. 




